Monitoring Objectives
The objective of the monitoring program for Centralia is to collect groundwater samples twice yearly for at least 2 yr. The data to be collected are required to monitor changes in plume dynamics and to evaluate the suitability of monitored natural attenuation as a remedial option.
Scope of Work
To satisfy the project objective, groundwater samples will be collected from the following monitoring wells and piezometers (Figure 3 .1):
• Six monitoring wells (MW01-MW06)
• Six piezometers (SB01, SB04, SB05, and SB07-SB09)
• Additional monitoring wells to be installed per future agreement(s) between the CCC/USDA and the KDHE.
The strategy for collecting groundwater samples will include a thorough review of all historical analytical data. After the review, a list will be generated to determine the order for sampling the wells and piezometers. Wells/piezometers that have consistently shown no detectable concentrations of volatile organic compounds (VOCs) will be purged and sampled first. Wells that have shown VOCs contamination will be purged and sampled in the order of lowest contamination to highest contamination.
The primary tasks in the proposed sampling event are as follows:
1. Measure static groundwater levels and total depths in each well/piezometer.
2. Collect a sample from each well/piezometer for analysis of VOCs, including carbon tetrachloride, chloroform, and dichloromethane (methylene chloride).
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3. Collect an additional aliquot from each well/piezometer for analysis of the following groundwater parameters:
• Dissolved oxygen
• Nitrate
• Nitrite
• Iron II
• Sulfate
• Sulfide
• Methane
• Oxidation-reduction potential 
Monitoring and Sampling Procedures
The monitoring and sampling of the wells and piezometers will be conducted in accordance with procedures described in the Master Work Plan (Argonne 2002, Sections 6.1.2 and 6.2), as follows:
• The well/piezometer number and the condition of the completion will be documented in the site notebook.
• The depth to groundwater and the total depth will be measured prior to purging.
• Prior to sampling, the wells/piezometers will be purged of a minimum of three well/piezometer volumes. Field parameters of pH, temperature, and conductivity will be measured during purging and will be allowed to stabilize before sampling begins.
• The wells and piezometers will be sampled after adequate recovery has occurred, but no more than 24 h after purging.
• Samples intended for analysis of VOCs (including carbon tetrachloride and chloroform) will be collected in laboratory-approved containers. The containers will be sealed and immediately placed in a cooler at 4°C. The samples will be shipped for overnight delivery to the Applied Geosciences and Environmental Management (AGEM) Laboratory at Argonne for analysis with a modification of EPA Method 524.2. An index to EPA methods is online (http://www.epa.gov/epahome/index/).
• All activities conducted and any deviations from normal procedures will be documented in the site field notebook. Approval for deviations or modifications will be sought from the CCC/USDA and KDHE project managers. Centralia, Kansas, Groundwater Monitoring Plan Version 01, 
Sampling and Reporting Schedule
The proposed monitoring events will be conducted approximately every 6 months for a period of 2 yr. The KDHE will be notified 14 days prior to each sampling event. After the groundwater data generated during the sampling event have been analyzed and validated, a report documenting the sampling activities and presenting the sampling results will be prepared and submitted to the KDHE within 90 days of the completion of field work.
The monitoring report will follow the guidelines for site monitoring established by the KDHE (1996) . Accordingly, the report will include the following, at a minimum:
• A narrative of the work performed
• Static water level measurements
• Laboratory analytical data reports
• Summary tables presenting current and historical site data
• Results of analyses for natural attenuation parameters
• Maps depicting the sample locations, groundwater gradient, and contaminant levels
• Descriptions of any deviations from the approved sampling procedures
• Field documentation
• Quality assurance and quality control data
Quality Assurance and Quality Control
Included in this section is a summary of methods that will be followed to meet quality assurance/quality control (QA/QC) standards. Descriptions of all QA/QC methods are in Centralia, Kansas, Groundwater Monitoring Plan Version 01, Section 4.2 of the Master Work Plan (Argonne 2002) . That document should be consulted for more a more detailed narrative of the QA/QC procedures.
The QA/QC requirements during field sampling are as follows:
• Ensure that samples collected are representative of current site conditions.
• Ensure that sample volume is sufficient to meet the monitoring goals.
• Ensure that field instrument calibration procedures are followed and that the appropriate number of field blanks, rinsate samples, trip blanks, and field replicates are collected. For this project, a minimum of one field blank, one rinsate sample, one trip blank, and one or two field replicates will be collected.
• In a bound notebook with printed page numbers, record all details of the work conducted. Use permanent ink for this documentation.
• To the extent possible, use disposable sampling equipment at each sampling location.
• Between sampling points, thoroughly rinse RediFlow pumps and hoses. Triple-wash all other nondisposable sampling equipment with a nonionic detergent in water, then rinse with water.
• Collect groundwater samples according to the procedures specified in Section 3.3.
• Label sample containers as instructed in Appendix D, Section D.1.4, of the Master Work Plan (Argonne 2002) . At a minimum, include the following information: sample identifier, date, time, preservative, and intended analysis.
Use preprinted sample labels for this task. Centralia, Kansas, Groundwater Monitoring Plan Version 01, • Complete a preprinted Chain-of-Custody Record as instructed in Appendix D, Section D.1.5, of the Master Work Plan (Argonne 2002 ).
• Appropriately pack and seal shipping containers to ensure that chain of custody is maintained.
• Use preprinted shipping labels for sample containers being sent to laboratories for off-site analyses.
Laboratory QA/QC procedures are designed to ensure that sample integrity is maintained and that sample analysis is reproducible. This will be accomplished, in part, by verifying that laboratory-related field documentation is complete and that procedures have been followed with regard to Chain-of-Custody Records, sample storage, and sample holding times. In addition, laboratory procedures, equipment calibration, and performance standards (reproducibility, standards, spikes recoveries, etc.) will be reviewed and documented in the monitoring report discussed in Section 3.4.
Groundwater samples received at the AGEM Laboratory will be analyzed for VOCs as indicated in Section 3.3, within the specified holding times. For quality control purposes, selected samples will be analyzed by a second laboratory with the EPA's Contract Laboratory
Program methodology.
Quality assurance records completed during the project will be maintained by the QA/QC coordinator and stored with the project files.
Health and Safety
The general health and safety plan for use during this project, in Section 3 of the Master Work Plan (Argonne 2002) , addresses all anticipated safety issues for the activities at the Centralia site. Specific emergency information for Centralia is provided below.
Centralia has emergency 911 service. All emergency calls, including police, fire, and ambulance calls, are directed for an appropriate response from this number. Centralia has an ambulance service with trained emergency medical technicians. The nearest hospital with Centralia, Kansas, Groundwater Monitoring Plan Version 01, emergency medical facilities is in Seneca, Kansas. Driving directions to the hospital and a map showing the route are in Figure 3 .2. Additional emergency information is in Table 3 .1. 
